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^ n. ^{SYSTEM AND METHOD FOR CONTROLLING POLISHING TIME OF MULTI-LAYER IN 
CHEMICAL MECHANICAL POLISHING PROCESS} 

£ 3-3 oflHIoiE wj-^^. ol-g-*V ^-el(STI) ^3 

3tt <3*} *]^3 ^-8- ^1*> 

* 5L^^ ^Jl ^-^-ofl tflt!- ^-s ^ * 

100 : *1^ 110 : _2.3i)eflolEi alEHH^ 

120 : CMP ^*1 130 : EPD 
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140 : CLC 150 : DB 

160 : Tfl^ 

«VE*ll 2fl2: ^ # 5)-*}- 7l7fl^ <^°> ^3H*1 *>M-^ o_ o^^i. *^_Og_ 

<&ZLS.°)m 3#(EndPoint Detecting : EPD) ^4 (Closed Loop Control 

: CLC) ^ 5a4. ^i^B ^# 41* #<H, %n €Bl» ol-g.^ 

-g"^^ « 0 V^, A-^ c^g. BV^o] n].^-^ ^0)011 o)*f ^^-^ ^A}^ 

*H<H a o V ^ 31 ^ HH4 91^. 

o}^^- c^p> ^|o]st) #3 <gp> tfl# uv^o] -^Jf^ ^(target) 

^1^1^ ^]7l^o> ^- <£v}^ t o§n> ^h] 7 > 7>^^ *fl7i-§: (removal rate) 41 £]*IM 

4]» #<H, ^#^0]^ ^Ejol^cg^ AKApplied Materials, Inc. : AMAT)£| <g-E] 
^ oj] = io]H ^-g-*V CMP *l^£r, e^g^l o|£i?iE t ^#«->7l 
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^oj^^JfEi «VAf£]^ f^llf a c V 4t^^ °1* #7]^ #2] 

^3*4, -g-E]^ <a = i^lH 3# U <HH 3tr ^* CMP ^ ^ ^ 

^1 U 1*H ^ ^^7> ^^fo|i} ^711*1-711 ^ X\7^o] z] 

£ 1^- ^s}^ , ^-E]zj fc^S ^ AMAT A>oj M irra 

CMP -gall- °1-§-*}c*| STI ^S(IO)^ CMP ^-B^^H ^# ^lJi(ISRM)^ ^ 

S\o] -g-o]*}*] c£i}. ^# Aljr°fl ^(ofl* STI ^ofl^ SiN 

^ f-)^ ^I°JB 3# ^*1(T)7> = S^l^Rr AT D J-# 

ol h 0 >^^. ^ol^-i- S e ^ i&^r ^ ^-<y*V ^, ^ 

e) ^^-(Motor current) U^^l °>^-7>^l o] v\ . 

■H.E-] ^ *1M H o^^ ^ ^ <S°r ^cHH^r Af-g-o] ^^tfl 
f- CMP ^-§-^4. °1 H o Vu J^r ^-E)^ oflc^ojE ^4 
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^£ °1^^T ^7]S. ^4? *lH*Rr y o^°lcf. °1 y o V ^£ #-5^1 ^ ^ofl^ 

<ffl = i^lB ^# wj-^^l SZA^, aj-^oH icj-e}- ^ £ ^ ^ 

^ afl<H « 0 V^ ^^Cf. ol tfj-ig ^-e^ ol^-^-O.^ 7>^5fl^l OJsL =L 

°l-g-*H *IH ^Hl^l^a- >D*HH 3-§-*Hr «<HH4. 

^ ^^1 (CLC manager) ^ S20^H *fl# S.— 3Hsl## °l-g-*} 

^ 3. 3HEKpre T0X)» ^M^M^M^^ )ofl ^^rf. # 

31 S30°1H CLC ^-^ *fl# SB^l CMP ^cMH H^<?](track-in)°] € «fl , <^r 

^7)1^ Ef7jl( target) 3H ^Itt <£^r ^1 ?i(poi lshing time)^: 31^4. °H 

^ #31 S40<HH Aj^ofl cfl-g-^H CMP ^ ^, #31 S50<HH ^ ¥*fl 

tflolEKpost T0X)» ^*}JL, °}°]*\ # ¥11 3HBi(pre T0X)Sr ^ ¥^1 3MBi(post 
T0X)-!- °l-g-*H ^^(poiishing rate)^- ^tr^f. ^ SB *}^a] ; ^ Jf^l 

(polishing time)^- S^tr^r. 

o)o]X\ ^7]1 S60°lH ^7)] t-lHEi7V fr3(SPECHl 

SPCOtatistical Process Control) *[t"HH <*)n} ^u] ^ 5.£7j- -fr^^M ^^l 
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aj- °)# c^p} &1^1^>J1 tfX| ^a]-^. 

<23> ^t} o]^^ CLC WSS. ej-^s] ^oflA^ ^-g-oj -g-oi^q-, STI CMP 
^ <S^- ^^Vol 2 ^^91 ^-f°fl^r ^tS. ^^>£l^ #51 *>ol S ol^f 

<24> ziS^Jl 2 efl O) O] nV^o^ cgpj. ^o] ^o_o\) 7)^c]]^ ojj£ £ o]E 

^ 4^ -£^>JL, oil- ^ CLC »<H3 CMP ^el^^i 

<25> w}<2j- ^-ol, ^efl 7l#ofl o}*}. 2 ^ojol Dl-^^ <gr.>^ Tj-f , ^ ^ oflJEL 

^-^S A>-g-^V ^-foflJE STI CMP 2 7fl^ ^-f, ^ <3*> ^ 

<26> ^ ^x$o] Aj-^ Sfl^S^l ^O.S, ^nV^o^ <g p> 

*\ A^ tq-S. <£p> o. ^^.^ o^]. Al7>^- ^]o]^} 7 ] <&tj\ 
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#^tb ^-^^r ^^>7l ^^V ^tg^ ^ -H^ofi ^*>^, #51*11 

#7l ^lols|# SKI- 7l7fl^ <gn> ^ ^ B] ^ <£n> #*l<4, #7l B^glr 

^ ^f*fl Cflo]E-11- ^*>7] Tfl^ ^1^, #7l Til^ ^-^I^w-Ei ^ £ 

#7l <£v\ ^ ^1 t-l)olE^ 7] #^ t\]o]B]*])o}^2\. t ^1-71 nV^^o. oj]c^o] H ^ 

31^ #*1^?-El #71 ^ ^o)B\Mr t 6 M ^l7i# 711#-§1-J1 ( #71 <3p). ^iTiofl 

£]*fl #71 31^-5. v^Sls. <£v}s\s.^ *>fe sjl^H ^el #*1 ^ 

4^7>S. <sH^- #71 ^Aj^s-o] ^ C-IHe-1-I- <Smi5}7]ll, <£v} ^-Tgo) 

3l*S #31-1- 3.ljK\^i5}7} -2.3>MHEi #^11- #7l ^eflolE^ #*1^ 

#71 BV^l- # #^- ^-^O] ^-71 <til = ^^lS ^# Al^tflofl o)^ <£ p | ^-SSl^, #7l 

n^B. *1H #*lS^Ei #71 <^> *l?J-# w>oV^ #7] #^i^ # 

71 Aj^oll ^sflAi ^7l <5}Jf <gn>^^- *)H^-t}. #71 74H ^^Efl^ 

71 3] °1 5*) » SB ^ ^# ^S^H, #7l ^ A^Efl^ & 

E}^ <?fliE.i<y= ^# « 0 >^ £El aj-Al ^ ^j-uf^ ^E]^t}. 

#7l sfl^-H #^1^ #7l ^.sleflolEi ?£x)s.™b\ bJMsH 

-g-^^lH #7l #-*f <>!H£ 0 JE71 7>-^O.S #7l *}Jf ^-^^ <£u}is} 

^ 3l#*M #7l ^.SleflolEi ^^^1°1^S ^1^-^ 5Jol H}^^}^. 

^lnAS., #71 Sfl^-H #*l^r #71 Tjl^ #^1^^-Ei #71 ^1 C-HolEi# 

igo}*\ AV 7 ] ^olEimH^ofl ^#^ ^1 ^7^11-ofl Sltb 73^*1 C-flolEi-1- ol-g-^H #71 
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i^l^N tfl-g-*Rr +}?}^r TflAV^ji, s£ 7 ] <3n> Aj^ofl cq*j) ^-71 *HL Bjvg-g- £ 

^11-<H1 £fl-g-?M ^3. 4^ ^-g-^H ^*Rr ta>^^4. 

fl^r W 7l7fl^ <£n> #*1<2K #7] <gp}. aflo^fe. oflTr^ojE 3# A] 

*fl ^>^O.S «3 l}= ^^2) <£v\ ^H^7l Aj- 7 ] <£p> 

*]H Al^Efloj <£p}. ^o] UV^-g-, Aj-7] ojj£ £ 6lE Al^Eflofl o]^ Aj-7] nV^S. ^ 

Aj-JjL nV^^. o^u>§>^ *fl 1 <£p> ^-Tfl^, Aj-7] Aj-J=L nl-^o] <gp> #iL5qi£, o]t ^-^s> 
^ A oM ^-i" # ^ ^1 C-flolEll- ^§*Kr cf7jlS|-, 4V7I 3}] =-31 ^ ^-s] 

#7} JfTfl C-flojEiofl tfl-§-*Rr A] £-°r Tjl^Rr c}-7fl ^ Aj- 7 ] <gp|. a] 

Wl-^3]3r>7fl^ Aj-71 ^ ! o^p]. ^-Til^ ^-El^ 5E^r 3.B] ^ *\]o] wJ-Al o) oflt^o] 

€4. S*}: ^71 ^1<H y o V ^ SIM^N ^"Aj- ufo^ £ - p}-o^ ^S^^Cf. 

#-8: 2^*H ^ s^ts. ^p> a] #0] afloat}-, ^^tfl, STI CMP 

^ J r, Sin CMP ^^5. 4I^°£ ^^(^ll- -&<H , USG SE^ HDP ^ 

□V aItJ; S^ofl^ ^-E^ ^H-i^H « 0 ^# ^ ^ Sin ^7)1 
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<34> 5L 3£r ¥ ^°\) A% ^cHH^ *lH# tiVE^ll ^12: 

<35> JE^^S^S, #7l *IH a1^(100)£ 91*\ n °1 ^(operator 

interface)(110)s]- ( CMP ^1(120)^, EPDCEndPoint Detecting) ^1^(130)4, 

CLCCClosed Loop Control) ^ (CLC manager) (140)2}-, cHo]E^]oli(DB)(150) 
* (160)1- if-^t}. 

<36> £_V\l\}o]K\ o]Bi 3)101^(110)^- *3 BllAl^ofl t-floj # 

oj^l-Tm, °J*f ^ ^ aqE-i^^>7l #^<y x\^^ 

^ ^#(<^11- l-oi, ^sl <y?j cl^l-eflo] ^ ^ ^ -) 

o. ^tij^vcl-. zlsIji a o v 7 ] ^eflolEi ■yB^lol^(iio)^- # 7 ) CMP =S-A|(i20)7> <$EL£. 
9JB ^# «o^^l ^*fl W #7) CLC ^1(140)5.^-^1 ^ 

<H ^^-» #7] CMP #*1(120)7> 3jlfs aflol wj-^ o. S o^^s. efl^s] ^ 

<37> ^-71 CMP #*](120)^r ^-71 EPD aI^HS (130)4 ^7} CLC #*1 ( 140)5. Jf ^ «fl 

Als. ^^#sl o|n> zj-zj- ^eltr^-. #7] CMP ^1(120)^ 

^ ]£^r ^-^ ^eltr^f. 

<38> EPD *l^(130)£r ^# Sl^H # 7 | CMP #*1 (120)^1 

*V a1^ ^HW. 



28-11 



1020020077286 #3 2003/6/19 

<39> #7l CLC #*l(140)fe- €^°J AjiEfl O.^ ^-WlS]^, #7l ^.3)5flo] 

B] ^IB] 31101^(110)^ #Jr CflolEl -f-A}-|- ^^^H ^71 CMP ^1(120)* 3^1^-5. *1H 
« 0 V«H SlSH <gr>> ^-^ o. ^^^.s. ^ol^-cl-. # 7 ] CLC ^ #*l(140)^r #7l 

31^ 160)5^- ^€ C-ll^B^l- «>0>A-] <g D > Al^ ^l^Jl, 7fl#-^ <£v\ Al^V 

# #71 ^EflolE-l 9jEl2|l ol^(H0)S. ^^W. Aj-71 -£3E)3HBl 0]&\*\] o] ^( H 0 )^ 

#71 <&v} x\Hr& ^o}a\ #71 CMP ^1(120)^ Sl^SH ^^Hl ^ 

<40> # 7l ^# DB(150)^ SlH^ol ^ofl 4-E el-^-i-Sl zl- ^ elH^oil tfl-g- 

*H HH^-I-* 7i#tH}. #7l ^a> DB(150)^ ^ofl ^]u> 3] ol e) -t^- z\?£f>} 

^, 7-1 c-flolE-11-^ #71 CLC ^el #*1 (140)5. ^^fVq-. 

<«> ZLSlJl #71 711^ #*l(160)^r n^^l ^^S] -^-^1- #^*>7l #*l5, ^ 

t11 ^ ^ ¥^11- ^^1, dl^lBi#^- #71 ^# DB( 150)^1 7i#^>J7 ( 

#71 CLC ^Sl ^1(140)S dH^l^ *)1^*M}. 

<42> rcj-el-A-1 #71 <3n> *IH ^1^(100)£- #71 ^.2]eflolE^ o]El 3)1 110)5. ^-Ei ^ 

*<mi-8: , #71 7fl# #*1( 160)5^- E-l ^-^#^1 tflolEil- ^rt^H 

S£l^ 7f-^^S. ^ sfl-f-H 4°] *&^<L£. <£v}*\5L^ ^HtVcf. 

<43> £ 4^r ^^l *1H *1^4 ^ £ Al^ *#£olcl-. 

°1 =7^£- #7l ^.^eflolEl 9JB1 311 01^(110)31- #7l CLC #*1 (140H1 7^ ^ ^ 

ol ol H^n^sl *)H T^ofl 4-e^ ^°1 . #71 ^ 
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^ STI CMP ofl-i- S^l 5*1 € ^ 1(S1)£- ^S-i^H 

3# ^ 2(S2)^ sfl^f-H *1H "o^l ^l«fl LfE}-^ ^^14. 

&7\] S200<^H /&7) <£u\ $}o] X\^(i00)-€r A}^ #*1(160)» 
°l-§-*H «£K # ¥^1 cflolEKPre Tsin)# ^%t±. #7]] S2HWH 3MeH 
2)-5}c$ ^l^^cf. ^7j] S220<>11>| c-11o]El(Post Tsin)!- 

Cf. o]o]^ ^-^ S230^^-i <ffl:E-^°lH7> 3#£|S^-*1» ^^fVcl-. ^, AjOjL nv^oj 
3&Tr*l# ^t^i, ^ ^ SL^r °1 #7fl S240J15. 

CLC ^JIS t}^- ^^s) ^g-g. ^el*Vcf. 

^, #711 S240<^1^ ^ ^^1 # HHeI* ^<5}J1 #?fl S250°1H ^£ 

(110)3. *H^><*| *}^.o5. CLC efl^l^^ #3 #41 tfltg- <g n > a]^ a>^_0 5. 

. °1°H ^) S260^H^r og^^ Amo]1 ac h o v^o. s ^o. ^ 

EPD ^1^^(130)^1 Al^Kg. ^H^ji, ^sl-BT-(SiN) ^^1 <gn> a^V 

^Htt CLC ^51 ^1(140)7} ^.SlBflojEl <>]Ei3]Hi( 110)3}- ^TUsflA-l ^H^4. 

*\ Al^- ^H^. o^v ^ tflolEll- CLC ^-e) ^1(140)3 *H^-*}^ ( CLC ^ 
(140)^ Al^V ^£-§- SL#*H EPD Al^Bfl( 13 o)ail- olT^l^Ai 

Zj-Zl-o] n^^o} <£u> A] ^H^. 
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<48> ZL&1S.S. 2 CMP ^ ^l^icfl, STI CMP^H SiN 7>*li=- oflH 

itlH Al^Ej(i30)-i- aV^zl, SiN^: £*>*|-fe ^r, a}*]; CMP<HH^ CLC ^ 

el ^-^1(140)1- A>-g-s>^ ^- Aj^Eflo] aJ-jt STI CMP 

<49> ZL ^JJf, 7 fl^ Jl4# ^-1: ^ ^<L> ^2}, ^#<H) a}^- S 

<so> o]^ ofl^i^H ^# Al^eflo} SiN aI^^- ^^-§1 #^4, CLC a] 

3-7) s-Aj*l Ji^H CMP *i ^^^<y SiN4 ^Sl-^-a: #£-^1 iL^t 

S, ^Hl^H 3} ^1^, ¥ ^B(LOTID)^ ^1- ofl 0] 1- 44^, TiltS 

31*1^4 ^ ^^}^ *fl7l#(R/R)-g: 7fl^tb4. II 

<53> 
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CMP A]^Efl (10 o)^- n}2). £o] t <£v\ ^Tj-t-i- Sl«fl A n°\ 

Ell- 50 %, H. £f-g- el] ol Ei 1- o.s. 30%, 20 7W*)^ ^°]*\ 31 

^*\]^<Lg-, STI CMP ^<HM ^ nV^^. oj)n £ olE *V^1 O. S. 

^Vth}. ^Jl <?31 = S^1H7> 7}^o_^ CLC 31*13] ^o_S 

-T- «J*I1 °J*}W. ^1* #<H, AMAT a>o^ Mirra CMP ^aH^ £f# ^ 

2i$\ STI CMP SB *H<H*H ^^l ^.s.^ nfl*>*lfe <a = i°jB ^# 

H o^il ^^H>Jl, °1^M1tt SB CLC *J-g-*H 
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o] nfl, CLC «o V ^ *1*M" *H<H*H ^S^fe^l, ^l7l#-^ 3^*1* ^l-g.^ 
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<5?> SIM*!* ^r^rfe ^ 4 1 n^SHr ^ol^l-i; 

*1*> -S-^l CMP *H <£K€ ^"^^ <£u}*V X\ 7^0.^ q-ipo^ ^ <£p}s} 

<58> o}o^^ Cf^- n°)3]^r <£p}*H £ #31^1 EfTjl <gn> 

*>» »1 1 upr<H 2 3*1 ZL^Jl ZL tf-g-O] SH 

<59> 2\ £ ^Tfl^Ei 7^1^ ^TlM-fr ol-g-^o^ a^5^ 7^]7i^ T 9X2L*\, 

°l^r ^Tll^S ^ cfa 7f^^l (weighting factor)!- ^-^ Tfl^th}. 

<60> 1] RR = RR(n) * fl + RR(n-l) * f2 + RR(n-2) * f3 

<6i> ^-7] loflAi RR(n) , RR(n-l) ^ RR(n-2)fe zj-zf n , n-1, n-2 SS^jH 

£<H*l *1]^^8- SH*>JI, fi, f2 g f3^r z}-z}- n> n -i ( n - 2 j^H^l rfltr 7>#^1 

* ^|^Sr€ *)1^#(RR)^ «flfitfl, N-2 N-1 *}*fl ^ N *1 

*n ^>]^ tn*H 20 %, 30 % zls]ji 50 %^ 7W*)m- ^ 

<62> ^eflo^ CMp Al^Eflofl^ STI CMP eflo]<^ nV;g ^ AVg|.n|- ofl.§. E-O^ 

HT-USG(high temperature undoped silicate glass) ^^^r ^l^Sfl^> STI 

CMP ^°1H ^-g-s]^ ^-eM ^SL^lH « 0 >^# ^3. Af-g-^H -f- ^*f| ^ SiN°l £. 

^M-TT ^f5]^ O] J=L tti^fl nV^^. ^^>7ll U-7}^5L-I=- <a = 5LO]H» 
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^M- #^1-^^ STI CMP # e-| -B-JLtt SiN Jl^ 

<a = B<?]B ^# «o V ^^r 3-8-*Kr 2 #711 ZLE]J1 sfl^B *fl 3 ^-Tfll- £ 

, ^-71 J^(300H]^ «a^-5L<?lB 3# «<HH #jf ^"^^ 

CMP ^ 2flAl5](310)Sf ( ^ ^ofl o)^ n|^^ CM p ^ 5ilAl2)(320)# 

£ ^3 CMP ^ *l*8£r ^ ( ram p- U p) #^7> -^l^sjj!, #7} aj.j=l nv^ 

JZ]ofl o^a} Aj-JjL o^o] <gu> ^5]^, olf #t*H Aj-71 ^>w- nV^o] g^sH 
*1*K322)<>1 7 r -^o.s ^^5]^ sfl-f-H u o v ^°fl £)tb ^^1- ^l^^cf. °1 

^fl , A o Vj f ^^-^^B 3#(312)°fl *Hr- <£^} ^RK322) 
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^1, a. wj-^o] ^aHU- -§-<5>o} STI CMP ^^HH^l 2 5fl°H ^ 
# ^4^}^ *)H ^-i- ^£ ^flS ^ ^ STI CMP 

^ oH^, M^l-cr S.-& 2 3H<>| CMP ^°1H ^-g- 7}^}^. 

, W-CMP ^ SEtt ^ CMP *3 ^-4 ^1 cf^nv^o) <g c> ^^oj] ^-g-^rf 

. ^, ^r(W) CMP ^<HH a o v«. Bj^^ 1) nv^^. ^o]h ^JLiiL*), ^ 

CLC «o v ^# ^>-§-^>^ ^Ht4. sflJEL ^-el CMP ^*<Hl*m ^ ^ 

7\]°}B. SiN -2.5*1, ^g-E]^ ^-BS^H ^4 CLC « 0 V ^* 

7l^^ Cf^ Bfa]^ <gv} ^-^6\}*\ ofl^cfl, STI CMP ^^SHHS}- ^<>) cflAj- *V 

Al^V S^O| ^-Ol^j &0> ofltti AflJg. ^-O] * *ltgs]c^o): ^J-Cf. SE^ # 
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2 ^ CMP ^ ^#^r <ffli=3L<>lB ^# CLC 2:^" 
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1] 

^-71 ^1-^ £p} ^ cflojEil- ^^^>7l ^ 7)1^- #*l<2j-; 

^•71 7^ Aj- 7 ] <3*} ^ CflolE]^. A] Cflol^Uflol 
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2] 

*H 1 *oHl 

#7] Aj^Efl^ a o v 7 ] ^o]3)f. ^ £ i=. ^ 

^ Aj^Efl _ 

31 

1 ^ SX^*], 

#7l <a^i^lH ^# <a^i°lH ^# « 0 >^ sEfe- SEi ^ *1H 

4] 

^ 1 ^ofl ^<HH, 

#71 ^.^eiioiEi ^h^h -§-#*ih #71 <a^i<y 

[^T 1 * 5] 

*)1 1 ^ iM!r *fl 4 5U<>H, 

#71 ;*]H 2}; el ^-^1^ 7^ ^]S.«.El #71 ^-711 C-flolBl# Qo}*] 

#71 C-flolE^lol^cHl ^^-^ ^ ^-^1-i-oll Sltb 3^1*1 3H^» ol-g-s><^ J£ 7 ] $}A}z\6\] 
^-§-S>^ Al^-i- ^1#^>J1, #7l X\#o\] ^-71 BV^o. o^pj.^s. 

#7l ^SleflolE^ o]E-l ^H^. ^^sf^ ^J-g- ^10 S ^ ^ Al^tfl. 
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6] 

*ll 5 %H1 91°]*], 
7] 

tiVi^l 3Hs)« ^o>S>7l fl«r &n 7}7fm #7l <3*> #*1# 

-H, #7l ^n} #*H ^sfl ^ S Cf3 if n|^^o) a] ^V-g- ^ 

^^71 ^ #7l ^fl<H Al^oj o^n]. ^)<^ ^ofl ; 

ciioiE-ii- s^sRr ^l<4; 

#71 jfl-f-H ^Sl #^S^-E^ ^-71 ^1 CflolElofl tfl-g-iSHr <gp> Al^ Tfl 

-S^Hr ^-711 ^ ; 

#71 ^ Al^Hl -g-^«flAl Aj-71 ^ <£nJ-<5H- ^1 2 <£n> #7flS 3L^jRr 

7 A^T ^ <gp> 

8] 

*ll 7 %H1 5U<H>H, 
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ofl ^ s^o S ^ <gp|. ^ 

[3^8" 9] _ 
*fl 7 

[%^% 10] 

*ll 7 * 0 H1 5^1, 

#7) u o V ^^r n ^ IE^r SB ^S)^^ ^ ^ 

<5>^ <gn> *)) a^. 
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